Physiological regulation of Syntrichia caninervis Mitt. in different microhabitats during periods of snow in the Gurbantünggüt Desert, northwestern China.
Moss crusts, the most advanced stage of biological soil crust (BSC) development, play important roles in BSC biomass and soil surface stabilization. They usually survive freeze-thaw cycles and remain active during periods of extremely low temperatures. We selected Syntrichia caninervis Mitt., the dominant moss crust species, to study physiological characteristics in winter in three different microhabitats (under the canopy of living shrubs, under dead shrubs, and in exposed areas) in the Gurbantünggüt Desert of northwestern China. The results show that soluble sugar content and antioxidant enzyme activity were significantly higher when heavy snow covered the ground in midwinter, than in early winter and late winter. Soluble protein content was highest in mosses in BSCs under shrub canopies. In contrast, antioxidant enzyme activity was at its maximum in BSCs of exposed areas. Our results indicate that moss crusts have the potential to effectively survive rapid environmental change during winter by an increase in osmoregulatory substances and by increased antioxidant enzymes activity. Mosses in BSCs in exposed areas showed the highest antioxidant enzyme activity, in direct contrast to that of mosses in BSCs growing under canopies of both dead and living shrubs. This may indicate that plants of S. caninervis growing in exposed conditions are better adapted to harsh environmental conditions than plants growing in more sheltered habitats.